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ABPL: 

A passive mode-locked linear-resonator fiber laser using 
polarization-maintaining fibers and a saturable absorber to 
produce ultra short 

pulses and a long-term reliable operation with reduced 
maintenance . Such a 

fiber laser can be configured to produce tunable pulse repetition 
rate and 

tunable laser wavelength, 
BSPR: 

Two common mode -locking schemes are active mode locking and 
passive mode 

locking. Active mode locking modulates either the amplitude or 
the phase of 

the intracavity optical field at a frequency equal to one or a 
multiplicity of 

the mode spacing. Active mode locking can be implemented by 
using intracavity 

electrooptic and acoustooptic modulators. \ 
BSPR: 

Alternatively, passive mode locking uses at least one nonlinear 
optical element 

inside the resonator to produce an intensity-dependent response 
to an optical 

pulse so that the pulse width of the optical pulse exiting the 
nonlinear 

element is reduced. Compared to active mode locking, passive 
mode locking can 

be used to achieve shorter pulses and therefore can be used 
advantageously to 

produce ultra short light sources. Commonly used passive mode 
locking 

techniques include saturable absorbers, nonlinear fiber-loop 
mirrors (e.g., 

figure eight fiber lasers) , and intensity-dependent nonlinear 
polarization 

rotation. See, Richardson et al . , Electronic Letters, Vol. 1, 
pp. 542, 1991 

and Tamura et al . , Electronic Letters, Vol. 28, 2226, 1992. 
BSPR: 

The present disclosure includes a passive mode- locked fiber laser 
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with a simple 

linear cavity and a saturable absorber to generate femtosecond 
pulses with a 

peak power up to and greater than tens of watts. 
DEPR: 

For another example, unwanted feedback to the mode-locked fiber 
laser can be 

reduced by using wavelength selecting attenuating element as 
shown in FIGS . 

2A-2C or the isolator 170 in the output fiber 162. The 
collimators 121, 114 

and any lens (e.g., lens 123), and any light transmitting surface 
of the fiber 

laser 100 in FIG. 1 may be designed to have a significantly 
reduced 

reflectivity, e.g., less than 10. sup. -5. The designs shown in 
FIGS. 3A-F can 

also be used to reduce adverse reflections in the laser 
resonator. The free 

end of the output fiber 162 can also be cleaved at an angle to 
reduce 

reflection. A reflecting surface (e.g., a reflective grating or 
a mirror) in 

the laser resonator should have a high reflectivity at the laser 
wavelength and 

a low reflectivity at the pump wavelength. 
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